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Myasthenia gravis (MG) is a rare autoimmune disease that affects around 11-32 people per 100,000. [1] [2] [3] Because of improved recognition and diagnosis, its incidence is increasing. 4, 5 The disease can occur at any age but its onset is most common in women before the age of 40 and men after the age of 60. 6 Although the number of patients affected is relatively small, the impact of MG on patients, their families, and society is profound. Typically, symptoms involve muscle weakness that worsens after periods of activity and improves after periods of rest.
Myasthenia gravis typically presents with a specific muscular weakness rather than generalised weakness. 7 It often involves only the ocular muscles and presents as intermittent ptosis (eyelid droop) and diplopia (double vision). [6] [7] [8] In around two-thirds of patients, the disease progresses over weeks to months with exacerbations and remissions, leading to bulbar symptoms such as dysphagia, dysphonia, dysarthria, chewing difficulty and weakness of the limbs and axial muscles ( Figure 1 ). 8 Around 87% of patients progress to generalised disease within 13 months of initial onset 7 and, in the majority of patients, symptom onset to maximal weakness occurs within the first 2 years. 9 Despite a large number of therapeutic options, around 10% of patients with MG suffer from treatment-refractory disease. 10 Definitions of refractory MG vary, but patients with refractory MG typically experience frequent clinical relapses upon lowering their immunotherapy, are clinically unstable on their current immunotherapeutic treatment regimen or develop severe side effects from immunotherapy. 7, 10 Several studies have investigated the characteristics associated with refractory disease. A retrospective single centre study (n=128) identified 19 patients with treatment-refractory MG (14.8%), defined as those who could not lower their immunotherapy without clinical relapse, were not clinically controlled on their immunotherapy regimen, or experienced severe side effects from immunotherapy. 11 These were more likely to be younger at onset (Figure 2) , female, associated with thymoma, and muscle-specific kinase (MuSK) antibody positive. In addition, a significantly higher proportion of patients with refractory MG had undergone thymectomy (68% versus 17%, p<0.001), suggesting underlying biological differences between patients with refractory and non-refractory MG. 11, 12 These findings were confirmed in another retrospective study involving seven centres (n=512), in which 76 patients (14.8%) were considered to be refractory. 7 Characteristics associated with patients with refractory MG were 14, 15 Patients may remain refractory for more than 10 years; 16 they are often considered refractory until they respond to a therapy or become asymptomatic without therapeutic intervention.
Patients with refractory MG periodically experience acute exacerbations of their symptoms, including life-threatening swallowing impairment.
When the muscles necessary for breathing are affected, a patient is said to be in myasthenic crisis. This affects 15-20% of patients with MG and can result in respiratory failure, necessitating intubation and mechanical ventilation. 17 In an Australian survey (n=190), 19% of participants had required the support of a ventilator due to MG. 18 As well as the immediate medical risk, patients with refractory MG have a severely compromised quality of life. 12, [18] [19] [20] [21] Patients with MG also experience difficulty performing everyday activities due to weakness in the muscles, especially limbs. Around a third of patients cannot drive, either because of visual impairments or inability to hold the steering wheel due to weak arms. 18 Patients have difficulty with tasks such as climbing stairs, hanging the washing and everyday housework. 18 A third of patients with MG require their spouse or partner to be their carer as they are no longer able to care for themselves, imposing financial burdens. 18 Patients often suffer from diplopia, which interferes with most activities of daily living. 12, 18 Weakness of the facial and bulbar muscles may result in inability to speak, chew and swallow, or difficulty holding up their head because of neck muscle weakness.
12,18
The emotional burden of refractory MG is also considerable. Patients may have to give up their careers and report feelings of isolation. 18, 22 Depression has been reported in around one third of patients with MG, 12, 18 and refractory disease has been identified as a factor associated with depression in MG. 23 A Danish study (n=330) found that patients with MG had almost six times higher odds of unemployment and almost nine times higher odds of long-term sick leave 2 years after diagnosis, compared with the general population. 24 A recent Japanese study (n=917) reported that 27% of patients with MG had experienced unemployment, 4.1% had unwillingly accepted job transfers and 35.9% had a decrease in income, 47.1% of whom reported that the decrease was more than half of their previous total income. In addition, almost half of the patients reported feeling reduced social positivity. 25 To reduce the social disadvantages associated with MG and its treatment, a greater focus is needed on helping patients to achieve treatment goals, For such patients, there is a need for more aggressive treatment or treatment directed to the underlying pathogenesis of the disease in order to prevent life-threatening crises, restore muscular strength and improve quality of life.
In conclusion, refractory MG is rare but has a severely detrimental effect of the lives of patients and their carers. While refractory MG is not a major public health problem in terms of number of patients affected, it is a chronic problem with a major financial impact on the patients themselves and the care system. There is a need not only for more evidence-based therapies but also on other measures that might enhance quality of life in patients with MG.
